Critical role of the N-terminal cyclic AMP-binding domain of Epac2 in its subcellular localization and function.
cAMP is a well-known regulator of exocytosis, and cAMP-GEFII (Epac2) is involved in the potentiation of cAMP-dependent, PKA-independent regulated exocytosis in secretory cells. However, the mechanisms of its action are not fully understood. In the course of our study of Epac2 knockout mice, we identified a novel splicing variant of Epac2, which we designate Epac2B, while renaming the previously identified Epac2 Epac2A. Epac2B, which lacks the first cAMP-binding domain A in the N-terminus but has the second cAMP-binding domain B of Epac2A, possesses GEF activity towards Rap1, as was found for Epac2A. Immunocytochemical analysis revealed that exogenously introduced Epac2A into insulin-secreting MIN6 cells was localized near the plasma membrane, while Epac2B was found primarily in the cytoplasm. Interestingly, cAMP-binding domain A alone introduced into MIN6 cells was also localized near the plasma membrane. In MIN6 cells, Epac2A was involved in triggering hormone secretion by stimulation with 5.6 mM glucose plus 1 mM 8-Bromo-cAMP, but Epac2B was not. The addition of a membrane-targeting signal to the N-terminus of Epac2B was able to mimic the effect of Epac2A on hormone secretion. Thus, the present study indicates that the N-terminal cAMP-binding domain A of Epac2A plays a critical role in determining its subcellular localization and potentiating insulin secretion by cAMP. J. Cell. Physiol. 219: 652-658, 2009. (c) 2009 Wiley-Liss, Inc.